Introduction {#sec1}
============

Left atrial appendage aneurysm (LAAA) is a rare cardiac anomaly that involves the progressive dilatation of the left atrial appendage, predisposing the patient to a number of complications, including tachyarrhythmias and thromboembolic phenomena. This lesion may be either congenital or acquired and is typically diagnosed in the third decade of life, often as an incidental finding during echocardiography. Surgical management is the preferred therapy for this lesion.

Case Presentation {#sec1.1}
-----------------

We present the case of a 43-year-old African American woman who presented with chest discomfort. She had a history of recurrent deep venous thrombosis and pulmonary embolism treated with warfarin, supraventricular tachycardia (SVT), and idiopathic pericardial effusion requiring a pericardial window. The patient described an exertional burning discomfort in her chest that radiated to the left arm, symptoms that were not typical of her prior episodes of SVT. The patient denied recent palpitations, syncope, dyspnea, or edema. A physical examination demonstrated normal vital signs, regular heart rate and rhythm, and no signs of heart failure. The remainder of the examination was normal. Results of basic laboratory examination, including metabolic panel, complete blood count, and brain natriuretic peptide, were normal. [d]{.smallcaps}-Dimer was mildly elevated. Serial troponins were unremarkable. Twelve-lead electrocardiography ([Figure 1](#fig1){ref-type="fig"}) demonstrated sinus bradycardia with poor R-wave progression and a bifid P wave consistent with prolonged left atrial activation and enlargement. No arrhythmias were noted on telemetry.Figure 1Twelve-lead electrocardiogram revealing sinus bradycardia with poor R-wave progression and left atrial enlargement.

Chest radiography demonstrated mild cardiomegaly. The patient\'s electronic records from a recent admission at a nearby hospital for SVT revealed that coronary computed tomography (CT) had demonstrated a coronary calcium score of zero and normal coronary arteries without evidence of extrinsic compression; however, a large dilated structure associated with the left upper pulmonary vein, which was assumed to be a pulmonary vein varix, was noted. The patient was sent for computed tomographic pulmonary embolism protocol, which did not show pulmonary embolism but was remarkable for a 7.0 × 6.9 × 5.9 cm lobular structure suspected to be arising from or taking the place of the left atrial appendage ([Figures 2](#fig2){ref-type="fig"}A and [2B](#fig2){ref-type="fig"}).Figure 2Computed tomographic images. **(A)** Axial computed tomography demonstrates a 7.0 × 6.9 × 5.9 cm giant aneurysmal left atrial appendage. **(B)** Computed tomographic 3D reconstruction of the LAAA. *Ao*, Aorta; *LA*, left atrium; *LPV*, left pulmonary vein; *LV*, left ventricle; *RV*, right ventricle; *RVOT*, right ventricular outflow tract.

Comprehensive two-dimensional and three-dimensional (3D) transthoracic echocardiography (TTE) with contrast and Doppler imaging showed normal ventricular size and function (normal ejection fraction and normal global longitudinal strain \[−19%\]), moderate left atrial enlargement, and normal valvular structures. In the apical views, a large, nonmobile, lobular, echo-free cavity measuring 9.1 × 6.7 cm was seen adjacent to the left ventricular anterolateral and left atrial free walls; only mild impingement of the left ventricle was noted. Focused imaging of the left atrium demonstrated the communication between this structure and the left atrium and revealed a giant LAAA ([Figures 3](#fig3){ref-type="fig"}A, [3B](#fig3){ref-type="fig"}, and [4](#fig4){ref-type="fig"}; [Videos 1](#mmc1){ref-type="supplementary-material"} and [2](#mmc2){ref-type="supplementary-material"}).Figure 3Echocardiography and computed tomography. **(A)** TTE, apical four-chamber view. *Arrowheads* demonstrate aneurysmal portion of left atrial appendage. **(B)** TTE with contrast demonstrates absence of thrombus. **(C)** Three-dimensional computed tomographic reconstruction with apex oriented upward to correspond with transthoracic echocardiographic images. *LA*, Left atrium; *LV*, left ventricle; *RA*, right atrium; *RV*, right ventricle.Figure 4Three-dimensional TTE, apical four-chamber view. *LA*, Left atrium; *LV*, left ventricle.

Of note, the thrombus was not apparent within the LAAA on contrast echocardiographic images (the absence of thrombus was subsequently confirmed at the time of surgery; [Figure 3](#fig3){ref-type="fig"}B, [Video 2](#mmc2){ref-type="supplementary-material"}), and pulsed-wave Doppler interrogation of the ostium demonstrated brisk flow into and out of the LAAA ([Figure 5](#fig5){ref-type="fig"}, [Video 3](#mmc3){ref-type="supplementary-material"}).Figure 5Intraoperative transesophageal echocardiography: pulsed-wave Doppler flow at ostium of giant left atrial appendage. **(1)** Left atrial contraction resulting in flow entering LAAA. **(2)** Left atrial relaxation resulting in flow exiting LAAA. **(3)** Active emptying of the LAAA following the electrocardiographic P wave, resulting in a prominent flow (80 cm/sec) exiting the LAAA. **(4)** Late systolic filling of LAAA. **(5)** Early diastolic emptying of the LAAA.

Follow-up was arranged with our adult congenital cardiology clinic, and the patient was discharged from the hospital. At the time of follow-up, the patient reported intermittent, nearly daily, episodes of sharp left-sided chest pain. Given the large size of her aneurysm and highly symptomatic status, she was referred for open heart surgery. Before the scheduled surgery, the patient presented emergently to the hospital with palpitations and chest discomfort and was found to be in SVT. Following hospital admission, telemetry demonstrated SVT and paroxysmal atrial fibrillation. She was started on amiodarone, and her β-blocker dose was increased. In further discussion with electrophysiology and cardiothoracic surgery, a combined left atrial appendectomy and maze procedure was planned. Intraoperatively, the diagnosis was confirmed on transesophageal echocardiography, and the patient successfully underwent resection of a large intrapericardial left atrial appendage and uncomplicated maze procedure ([Figure 5](#fig5){ref-type="fig"}, [Figure 6](#fig6){ref-type="fig"}, [Figure 7](#fig7){ref-type="fig"}, [Videos 3](#mmc3){ref-type="supplementary-material"} and [4](#mmc4){ref-type="supplementary-material"}). She made a complete recovery and at 6-month follow-up had no recurrence of her chest discomfort or atrial arrhythmia.Figure 6Surgical specimen of giant LAAA immediately following excision.Figure 7Hematoxylin and Eosin--stained section of atrial appendage tissue. Atrial myocyte hypertrophy is seen.

Discussion {#sec2}
==========

LAAA is a rare abnormality of the left atrial appendage characterized by either local or diffuse outpouching and enlargement of the left atrial appendage. Although the published literature is limited, there is suggestion that giant LAAA can be either congenital or acquired.[@bib1] Far rarer are cases of right atrial appendage aneurysm.[@bib2] Giant LAAA cases tend to present in the third to fourth decade of life, most commonly in female patients.[@bib1] Patients can present with a variety of symptoms, including dyspnea, chest discomfort, palpitations secondary to recurrent atrial arrhythmia,[@bib3], [@bib4] angina,[@bib5] or cerebrovascular accident.[@bib3], [@bib5], [@bib6]

In recent years, CT has become increasingly useful in assessing a wide variety of cardiac pathologies as a result of more sophisticated gating. A number of cases in the literature have highlighted the diagnostic utility of CT in giant LAAA, including the use of volume-rendered 3D reconstructions.[@bib1], [@bib7], [@bib8], [@bib9] Despite this, the standard for diagnosis remains echocardiography, and TTE is useful as the initial evaluation tool in suspected LAAA.[@bib1], [@bib7], [@bib8], [@bib10] Our case is illustrative of this, as comprehensive TTE was instrumental in reconciling discordant computed tomographic interpretations, confirming the diagnosis, and planning for surgery. Novel to our study, we demonstrated the important role of newer echocardiographic technologies (i.e., contrast and 3D imaging) in making the diagnosis. Furthermore, with fetal echocardiography, cases have been diagnosed as early as during the intrauterine period.[@bib11] In a large review, Aryal *et al.*[@bib1] reported that atrial appendage aneurysm size by TTE was highly variable, with the smallest measuring 2.2 × 1.1 cm and the largest 13 × 10 cm. The average size of LAAAs was 7.08 ± 3.03 × 5.75 ± 2.36 cm. However, they did not correlate their measurements with pathologic specimens. Of note, in our case, transthoracic echocardiographic measurements of the left atrial appendage proved to be highly accurate, as they were subsequently confirmed at the time of surgery, further supporting the diagnostic role of TTE. Additionally, the use of echocardiographic contrast was effective in ruling out the presence of thrombus, a key element in surgical planning.[@bib12]

Surgical resection is the treatment of choice given the potential serious complications associated with this anomaly. Multiple surgical approaches have been used in the treatment of LAAA.[@bib13]

Conclusion {#sec3}
==========

This case represents a unique presentation of a giant LAAA that presented with recurrent chest pain and frequent SVT. Despite multiple prior images of the patient, the cause of the patient\'s symptoms remained elusive until a comprehensive multimodal imaging approach including TTE, CT with volume-rendered 3D reconstructions, and transesophageal echocardiography was undertaken at our institution. Giant LAAA has the potential to cause significant morbidity for the patient and should be managed definitively with surgical resection. As in the case of our patient, surgery is usually uncomplicated and can provide complete resolution of symptoms.

Supplementary Data {#appsec1}
==================

Video 1TTE, apical four-chamber view. The aneurysmal portion of the left atrial appendage is well visualized.Video 2TTE with contrast emphasizes the communication between the left atrium and LAAA and demonstrates absence of thrombus.Video 3Three-dimensional intraoperative transesophageal echocardiography. Bidirectional flow is seen between the LAAA and left atrium with the aid of color Doppler.Video 4Live 3D intraoperative transesophageal echocardiographic sweep demonstrates the communication between the LAAA and left atrium.

Conflicts of interest: The authors report no actual or potential conflicts of interest relative to this document.

Supplementary data related to this article can be found at <https://doi.org/10.1016/j.case.2019.01.003>.
